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[pra,twocolumn,showpacs]revtex4 document Comment on “Some implications of the quantum nature of
laser fields for quantum computations” January 16, 2003 Wayne M. Itano Time and Frequency Division,
National Institute of Standards and Technology, Boulder, Colorado 80305 abstract A recent discussion
of quantum limitations to the fidelity with which superpositions of internal atomic energy levels can be
generated by an applied, quantized, laser pulse is shown to be based on unrealistic physical assumptions.
This discussion assumed the validity of Jaynes-Cummings dynamics for an atom interacting with a laser field
in free space, that is, when the atom is not surrounded by a resonant cavity. If the laser field is a multimode
quantum coherent state, and the Rabi frequency is much greater than the spontaneous decay rate, then
the total atomic decoherence rate is on the order of the spontaneous decay rate. With the use of a unitary
transformation of the field states due to Mollow, it can be shown that the atomic decoherence rate is the
same as if the laser field were treated classically, without any additional contribution due to the quantum
nature of the laser field.
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